Abstract. The number of occupational diseases in Mexico is alarming and clearly it is important to do studies with the purpose of improving the design of workstations. The objective of this research is to determine the maximum force levels in different positions of shoulder and elbow. An experiment was conducted with 16 subjects between 18 and 28 years old: 8 male and 8 female. We considered 16 different positions, working with the right and left arm to perform the tasks of pull and push. The tasks consisted of pushing or pulling a dynamometer for a period of 3 seconds as hard as possible. The results were presented in tables. The tables show the mean, standard deviation and range of force levels in different positions.
Introduction
Firms perform activities aimed at the prevention of occupational diseases; the results will be reflected in the production and productivity, as well as in better working environment and workers wellbeing. According to statistics from the Mexican Institute of Social Security (IMSS) during 2009 there were 4,101 new cases of occupational diseases in Mexico. No doubt this is alarming and clearly it is important to do studies with the purpose of improving the design of workstations.
The objective of this research is to determine the maximum force levels in different positions of shoulder and elbow.
Materials and Method

Subject
An experiment was conducted with 16 people between 18 and 28 years old: 8 male and 8 female. The participants were bachelor's degree students without manual material handling industrial abilities and they assure not to have any physical problem. Anthropometric measurements of the subjects were taken. The height was between 153.5 cm and 185.4 cm (mean = 166.6, SD =9.2501cm) and the weight between 47.0 kg and 100.7 kg (mean = 66.55 kg, SD. =14.0639 kg).
Tasks
The postures studied in the experiment were as follow: angles of 0°, 20°, 45° y 90° for lateral and frontal inclination. It considered 16 different positions, working with the right and left arm to perform the tasks of pull and push, resulting in participants doing 64 different tasks. The tasks consisted of pushing or pulling a dynamometer as hard as possible for a period of 3 seconds, the subjects would rest for 1 minute and then they would perform another pushing or pulling in a different position.
Procedure
The participants received instructions about the tasks to be performed. They were instructed to work as hard as possible without straining themselves or becoming unusually tired, weakened, overheated or without of breath. Subjects performed the experiment in 4 sessions. The tasks per session were as follows: Tables 1 and 2 present the results of the experiment. For women the maximum values of force for the tasks of pulling and pushing were obtained at 45 ° of lateral inclination. For men, the maximum values were presented at 45° of lateral inclination for pulling and 0 ° lateral inclination for pushing. 90° of frontal inclination was the position associated with highest force for men and women in pushing and pulling. Men were stronger than women in the 64 tasks. Pulling required higher forces than pushing for men and women. 
Results and discussions
